As shown in Figure S2 , we predicted the energy band alignments of the metal-vdW material-metal (MVM) junctions following initial contact with Ti and Pt electrodes. Under the equilibrium state ( Figure S2a ), a relatively high electron barrier height is expected in the Pt-contact case because of the higher work function of Pt (W Ti < W Pt ). After applying a positive V DS ( Figure S2b ), although the photoexcited holes in the source-vdW junctions are easily collected in both cases (Ti and Pt electrodes), it is relatively difficult to collect the photoexcited electrons in the vdW-Pt junction because of the potential barrier located on the right side. Therefore, as compared to the Pt-contact case, the Ti-contact device is predicted to yield a higher photoresponsivity.
In terms of the collection speed of photocarriers, we should further consider the width of the depletion region at the metal-vdW junctions. This is because the photoexcited carriers are much more rapidly separated by the local electric field in the depletion region than the bulk channel region. As shown in Figure S2b , because the potential barrier at the Pt-vdW junction is larger than that at the Ti-vdW junction, the Pt-vdW junction forms a wider depletion
. Therefore, it is relatively faster to collect the photocarriers in the Pt-contact devices. Figure S3 . (a) Rising and (b) decaying edges of the temporal photoresponse curve obtained for the Pt-contacted ReS 2 photodetector. Here, the laser switching cycle was 20 s and the measurements were performed at a sampling rate of 1 kHz.
Photoresponse (rising and decaying) time extraction in the photodetector
To investigate the temporal photoresponse characteristics, the laser source was lighted up according to the photoswitching cycle (20 s of on-state and 20 s of off-state). Then, the rising and decaying times were extracted between 10% and 90% of the photocurrent on the rising and decaying edges, respectively. [S1] For example, the rising time (τ r , time from I 10% to I 90% ) and decaying time (τ d , time from I 90% to I 10% ) were obtained as 4.94 and 3.20 s, respectively, for the Pt-contacted ReS 2 photodetector, as shown in Figure S3a To investigate the stability of photodetectors, a 405-nm laser was irradiated for ten photoswitching cycles (20 s on and 20 s off) as the corresponding photocurrents were measured. As shown in Figure S4 , during the ten photoswitching cycles, all photodetectors continuously exhibited characteristics of a photoresponse, demonstrating no obvious degradation in photocurrent. As shown in Figures S5a-c where R is the photoresponsivity, A is the effective area of photodetector, q is the electron charge, h is the Plank constant, c is the speed of light, and λ is the wavelength of the incident light. [S2-S4] Figure S5d , we confirmed a higher photoresponsivity in the ReS 2 /ReSe 2 heterojunction photodetector, as compared to both the Table S1 . Comparison of optical and electrical measurement conditions in studies on vdW photodetectors.
Characteristics of the photodetectors fabricated on ReS

